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(71) We, Johannes Burmester & Co 
a German company of Sandstrasse 31, 2057 
Geesfhacht, Germany, do hereby declare the 
invention, for winch we pray that a patent 
may be granted to us. and the method by 
which it is to be performed, to be particu- 
ment^f. m and fe y the following state- 

The present invention relates to plate heat 
exchangers for heating or refrigerating equip- 
ment and more particularly to such equip- 
ment arranged to operate at high pressures 
fn^^f he 5* conductin S fluid, and OTmpris- 
ing flow ducts connected in parallel or in 
series which run parallel to one another 
between turning points and having flow cross- 
sections which are increased by increasing 
the number of ducts, through which the 
liquid can flow between the turning points. 

fl.,5 eat J tI ^ lsfcr ,. bctween ^ nea t carrying 
fluid and the wall of a plate heat exchanger 
is dependent to a great extent on thes^ed 
of die heat transfer fluid. During the S 

T%£V 0C ? S man y & sts Md vapours 
change their state and thus a chance in 

22* W ^1 * e volumfS S heat 
transfer fluids which are evaporated in- 
creases, for instance in the case of dicWoro- 
SSn^K^ 0 ' ^dmuoromedSnTX 
monia. while m the case of vapours which 
condense, for .instance water vapow. dS 
is a decrease in volume. 
JS> ^^r occurs in an apparatus 
Son ST ^ havi ?S a constant cross- 
S .< fo r instance in a tube coil) the 
change in volume of the heat carrying floid 

a^in th.fe * a Meh . dvnamic St- 
ance in the flow cross-sections. In the case 
of refrigerating equipment this means that 

of e thr n ? ratio \ ten,p « atare at the Met ride 
of the heat exchanger differs from the ton 
perature of the outlet of the SSfiSlS? 

The uneven superficial loading is nuf&n' 
larly unwelcome**! the case !f hilt ex" 
gangers of W e size which e a £ S e ? D 

Price d have up m now 



only been used in equipment of small di- 
mensions with few flow ducts for cooling 50 
rooms, cupboard type refrigerators or used 
for heating small quantities of air in small 
spaces. In this case the overall length of 
the flow ducts has little influence on the 
evenness of the superficial loading. In the 55 
case of these plates two pieces of sheet metal 
provided with grooves are welded together. 
Iwo half grooves form a flow duct for the 
heat transfer fluid, for instance refrigeratinc 
gas with condenses. Hie flow ducts are con- 60 
nected in the flow direction in series and 
in the case of large plates give a substantial 
length of flow. 

The consequence is the pressure drop and 
varying thermal superficial loading. These 65 
factors lead, for example in the case of an 
evaporator, to more ice being formed at 
the refrigerant inlet than at the outlet. 
• fa eat exchangers have been proposed 

in which an attempt has been made to over- 70 
come the above-mentioned disadvantages by 
the use of a stepped increase in the fluid 
now cross-section for the heat transfer fluid 
However, the positions at which there is a 
change in the cross-sectional area were 75 
arranged at the turning points of the fluid 
ducts, so that an even distribution of the 
heat transfer fluid passing from one duct to 
another becomes uncertain, and this has a 
disadvantageous effect on the even flow of 80 
theheat transfer fluid in the ducts. 
,The invention provides a plate heat ex- 
changer comprising means defining parallel 
now paths extending between fluid turning 
points, wherein at the fluid turning points 85 
the flow paths are kept separate from each 
other, and, downstream, of at least some of 
the fluid turning points, the flow paths are 
forked m such a way that the total cross- 
sectional area of flow paths after forking is 90 
greater than the cross-sectional area of the 
flow paths before forking. 

Preferably, the cross-sectional diameter of 
each flow path after forking is the same as 
that of each flow path before forking. 95 

Preferably, the flow paths run together 
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immediately before forking, the cross-sec- 
tional area of the run-together flow paths 
being at least as great as the total cross- 
sectional areas of the separate flow paths. 
5 Preferably, the flow paths run together 
immediately before an outlet of the plate 
heat exchangers the cross-sectional area of 
the run-together flow paths being at least as 
great as the total cross-sectional areas of 
10 the separate flow paths. 

The accompanying drawings show a pre- 
ferred embodiment of the present invention 
as applied to a refrigerating or cooling in- 
stallation which is shown diagrammatically. 
15 Figure 1 is an embodiment of a plate heat 
exchanger in a section parallel to two plates 
provided with grooves. 

Figure 2 is a section on the line II— II of 
Figure 1, . m 

20 Figure 3 shows a detail of a modification 
position A of the duct system of the plate 
heat exchanger in accordance with Figure 1 
with a forking and passage from one flow 
duct into two flow ducts, on a somewhat 
25 greater scale. 

Figures 4, 5, 6 and 7 are sections on the 
line IV— IV. V— V, VI— VI, and VII— VII 
of Figure 3. m 
Figure 8 shows a detail of a modification 
30 position B of the duct system of the plate 
heat exchanger in accordance with Figure 1 
with forked junctions and a passage from 
two flow ducts to three flow ducts, on a 
somewhat greater scale. 
35 Figures 9 and 10 are sections on the lines 
IX— IX and X— X of Figure 8. 

Figure 11 shows a detail of a modification 
position C of the duct system of the plate 
heat exchanger in accordance with Figure 1 
40 with forked divisions and a junction between 
three ducts and four ducts, on a somewhat 
greater scale. 

Figure 12 and Figure 13 are sections res- 
pectively on the lines XII— XII and XIII— 
45 XIII of Figure II. m . 

In Figure 1 a plate heat exchanger 1 is 
made up in a known manner, for example 
as described in German Patent Specifications 
1,063,616 and 1.139,136, using two sheet 
50 metal plates with suitable grooves. The plates 
are welded together along lines 3 (Figure 2) 
between the grooves in order to form a duct 
system. At an inlet duct 4 the fluid which is 
to release or take up heat, for example am- 
55 monia, water or the like, preferably at a 
somewhat increased pressure, flows into the 
duct system which is provided with turning 
points or positions 5, 6, 7, 8 at the ends 
of the ducts or flow paths 9. 
60 The ducts 9 extend as far as a modifica- 
tion position A, which downstream of a 
turning point 10 is provided with a forked 
division 11 (Figure 3) for transfer from 
one channel 9 in to two channels or ducts 
65 12 and 13 with turning points 14 and 15 



at the ends thereof. A subsequent turning 
position 16 is in the form of a further modi- 
fication position B having two forked divi- 
sions 17, 18 for a transfer from the two 
ducts 12, 13 into three such ducts 19, 20 70 
and 21 with turning point 22 and 23 at the 
ends thereof. A subsequent turning position 
24 is in the form of a further modification 
position C with three forked divisions 25, 
26 and 27 to provide a transition of the 75 
three ducts or channels 19, 20 and 21 into 
four ducts 28, 29, 30 and 31 with two turn- 
ing points 32. 33 at the ends thereof. These 
four outlet ducts lead into two outlet ducts 
34, 35 with forked divisions 36, 37. 80 

All flow ducts or channels have the same 
cross-section and are defined by the weld 
seams 3. The whole plate heat exchanger can 
be made of two metal plates connected to- 
gether by welds 3. . 85 

The forked divisions bring about a satis- 
factory turbulence of the gaseous phase or 
the fluid so that the heat exchange is in- 
creased. The forked divisions make it poss- 
ible to influence effectively the flow duct 90 
length while maintaining constant the now 
cross-section of individual ducts, and pres- 
sure losses, while allowing a progressive in- 
crease or decrease of the number of parallel 
flow ducts forming the flowpath at succes- 95 
sivc zones through the plate heat exchanger. 

WHAT WE CLAIM IS:— 

1. A plate heat exchanger comprising 
means defining parallel flow paths extending 
between fluid turning points, wherein at the 1UU 
fluid turning points the flow paths are Kept 
separate from each other, and, downstream 

of at least some of the fluid turning points, 
the flow paths are forked in such a way that 
the total cross-sectional area of flow paths iu:> 
after forking is greater than the cross-sec- 
tional area of the flow paths before forking. 

2. A plate heat exchanger as claimed in 
claim 1, wherein the cross-sectional dia- 
meter of each flow path after forking is the 1 10 
same as that of each flow path before fork- 

m 3* A plate heat exchanger as claimed in 
claim 1 or 2, wherein the flow paths run 
tosether immediately before forking, the lis 
cross-sectional area of the tun-together flow 
paths being at least as great as the total 
cross-sectional areas of the separate flow 

PE * S " A plate heat exchanger as claimed in 120 
claim 1 2 or 3, wherein there is only a single 
flow path at an outlet of the heat exchanger. 

5. A plate heat exchanger as claimed in 
claim 1 2, 3 or 4, wherein the flow paths 
run together immediately before an outlet i^> 
of the plate heat exchangers the cross-sec- 
tional £ea of the run-together flow paths 
being at least as great as the total cross- 
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sectional areas of the separate flow paths. each forking the number of flow paths is 

6. A plate heat exchanger as claimed in increased by one. 
claim 5, wherein two outlets are provided 8 - A plate heat exchanger substantially 
for the said run-together flow paths. herein described with reference to the 

5 7. A plate heat exchanger as claimed in accompanyin g drawings. 

any one of the preceding claims, wherein at JOHANNES BURMESTER & CO. 
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